nonfatal injuries workplace violence education occupational safety and health surveillance Problem: The purpose of this study was to measure the prevalence and characteristics of physical and non-physical WPV in a state-based cohort of education workers. Method: A sample of 6,450 workers was drawn using de-identified union membership lists, stratified on gender, occupation, and school location. A cross-sectional survey was mailed to participants. Results: An estimated 7.8% (95%CI = 6.6 − 9.1) of education workers were physically assaulted and 28.9% (95%CI = 26.4 − 31.5) experienced a non-physical WPV event during the 2009-2010 school year. Special education teachers were significantly more likely to be physically assaulted and experience a non-physical WPV event compared to general education teachers (Prevalence Rate Ratio = 3.6, 95% 2.4-5.5; PRR = 1.4, 95%CI = 1.1 − 1.8). Discussion: Special education teachers were at the highest risk for both physical and non-physical WPV. If not already present, schools should consider implementing comprehensive WPV prevention programs for their employees. Impact on Industry: Special education teachers have unique workplace hazards. Strategies that protect the special education teacher, while still protecting the special education student should be considered. National
Problem
In 2009, nearly 25% of all nonfatal violent crimes such as sexual assault, robbery, and aggravated assault occurred against persons while in the workplace (Harrell, 2011) . Since 2002, nonfatal workplace violence (WPV) rates have declined 35%; however, WPV remains a significant public health concern and occupational hazard (Harrell, 2011) . Historically, the occupations at highest risk for nonfatal WPV included those in the protective services industry such as police officers, correctional officers, and private security guards (Duhart, 2001; Harrell, 2011 ). Yet, other occupations -including teachers -are also at an increased risk for nonfatal WPV, but have largely gone unrecognized. In 2009, special education teachers had a nonfatal WPV rate (17.8 per 1,000 persons) higher than convenience store clerks (7.1), taxi cab drivers (9.0), nurses (8.1), and mental health professionals (17.0) (Harrell, 2011) .
There is little existing literature on the nonfatal WPV experience among those employed in the education field. The most widely cited prevalence data originates from the annual Indicators of School Safety report -a joint effort between The National Center for Education Statistics (NCES) and the Bureau of Justice Statistics (Robers, Zhang, & Truman, 2010) . Data regarding teacher victimizations are based on the NCES's Schools and Staffing Survey -a survey on the characteristics and qualifications of U.S. public and private teachers and principals (Tourkin et al., 2010) . In the most recent report, only 4% of teachers reported being physically attacked while at work (Robers et al., 2010) . This survey, however, does not include physical assaults perpetrated by students in other schools, family members of students, or co-workers. In addition, it does not measure the broad array of non-physical WPV behaviors, including bullying, verbal abuse and sexual harassment. (Tourkin et al., 2010) .
A recent cross-sectional study of 6,469 Minnesota K-12 teachers found that non-physical WPV was nearly 5 times more common than physical WPV (38 per 100 teachers and 8 per 100, respectively) (Gerberich et al., 2011) . While this study provided crucial data on the prevalence of WPV among those in the education field, it was limited to teachers. There is a wide range of occupations within a school setting that also interact with students and may be at risk for WPV. To the best of our knowledge, no study has examined physical and non-physical WPV among other education-based occupational groups such as nurses, counselors, and teaching aides.
Given the paucity of studies encompassing both physical and non-physical WPV among all those employed in a school setting, we conducted a large cross-sectional survey to measure the prevalence and characteristics of physical and non-physical WPV among a statebased cohort of education workers. Here, we analyze data to determine if other occupations employed in a school setting are at an increased risk for physical and non-physical WPV. Additionally, we explore whether the characteristics of the WPV events differ between teachers and other education based occupations.
Method
A cross-sectional design, utilizing a stratified random sample was employed for this study. Data were collected via paper-and-pencil questionnaire. The survey and research study were approved by the NIOSH Human Subjects Research Board and the U.S. Government Office of Management and Budget.
Study Population
This study examined unionized education workers in Pennsylvania during the 2009-2010 school year. The most recent report from the Pennsylvania Department of Education (PDE) shows that during the 2008-2009 school year, there were 155,775 classroom teachers and pupil service professionals and 108,926 education support personnel (PDE, 2010) . The pupil service professional category includes nurses, physical therapists, guidance counselors, librarians, social workers, and psychologists (PDE, 2010) . The education support personnel category includes instructional aides, school administrative support staff, library/media support staff, administrative support staff, transportation workers, security, and food service workers (PDE, 2010) . The state is served by two educational unions: the National Education Association (NEA) and the American Federation of Teachers (AFT). Education workers in Pittsburgh or Philadelphia metropolitan school districts are represented by the AFT and employees in the rest of the state belong to the Pennsylvania State Education Association (PSEA) -a statebased affiliate of the NEA. Overall, 64.6% of education workers in Pennsylvania are unionized.
Participants for the study were randomly selected from union membership lists. For Philadelphia and Pittsburgh, the population was stratified by gender (male/female) and occupation (pupil service professionals and teachers/education support personnel). For the rest of Pennsylvania, the population was stratified by gender (male/female), occupation (pupil service professionals and teachers/education support personnel), and school location (urban, suburban, rural) . Generally, the strata of males, pupil service professionals, and non-urban locations were oversampled to ensure sufficient statistical power to generate reliable estimates. All participants within a stratum were selected at random. Weights were assigned to each participant within a stratum based on the inverse probability of selection within their stratum. Weights were recalibrated at the conclusion of the study based on non-response within each stratum so that valid population estimates could be obtained.
Survey Instrument and Variable Definitions
We used a modified version of a survey instrument developed by the University of Minnesota's Center for Violence Prevention and Control's for the "Minnesota Educators Study" (Gerberich et al., 2011) . The original survey included questions on: demographics, work-related variables, and detailed information on physical and non-physical WPV events occurring in the prior school year (Gerberich et al., 2011) . As many as four specific WPV events were recorded for each type of WPV (Gerberich et al., 2011) .
Physical assaults were defined as being 'hit, slapped, kicked, pushed, choked, grabbed, sexually assaulted, or otherwise subjected to physical contact intended to injure or harm' (Gerberich et al., 2011) . Nonphysical WPV events included threats, sexual harassment, verbal abuse, and bullying (Gerberich et al., 2011) . Threat was defined as 'using words, gestures, or actions with the intent of intimidating, frightening, or harming' (Gerberich et al., 2011) . Sexual harassment was defined as 'experiencing any type of unwelcome sexual behavior that creates a hostile work environment' (Gerberich et al., 2011) . Verbal abuse was defined as 'when another person yells or swears, calls you names, or uses other words intended to control or hurt' (Gerberich et al., 2011) . Bullying was defined as 'repeated acts of intimidation or coercion' (Gerberich et al., 2011) .
For this analysis, occupation categories were formed for six mutually exclusive groups: special education teachers, general education teachers, pupil service professionals (nurses, administrators, counselors, psychologists, social workers), education support personnel (custodial staff, food service workers, secretaries, transportation workers), aides (teaching, non-teaching, and librarian specialist), and other. In this study, special education teachers were defined as those working with students with learning impairments, physical impairments, or various emotional and/or behavioral disorders.
Data Collection
Data were collected between May and July 2010. Each union independently developed a de-identified database file, based on their membership files. This database was stripped of identifying information, but included pertinent socio-demographic information related to the sampling stratum. Using this de-identified file, the sample was drawn and unique IDs were assigned by the authors. Mailing labels with the unique ID were prepared by each union and applied to ID-embossed mailing envelopes by union staff in concert with the authors. Appropriate quality control measures were taken throughout the mailing process to verify accuracy by the primary author. Approximately two weeks after the initial mailing, all participants received reminder postcards to encourage them to return the survey (Dillman, 1978) . Approximately four weeks after the initial mailing, all non-responders received a second survey (Dillman, 1978) . In addition to the reminder post-cards and second survey mailings, participants from the PSEA, also received reminder robo-calls.
Statistical Analyses
The unit of analysis was the education worker. Analyses were conducted using the survey procedures available in the Statistical Analysis System V.9.1 to account for the stratified and weighted design of the sample (SAS Institute, Cary, NC). Finite population corrections were used to estimate all variances. Descriptive statistics including percentages and means were employed to describe the sample demographics. Prevalence estimates for physical assaults and non-physical WPV events were calculated. Prevalence rate ratios (PRR) and their corresponding 95% confidence intervals (95% CI) were generated with general education teachers as the comparison group. Prevalence rates are defined as the number of education workers who experienced a WPV event divided by the total number of participants. Descriptive statistics were calculated for the characteristics of the physical assaults including time of the event, perpetrator, circumstance of event, weapon, location of event, and the presence of others. Descriptive statistics were calculated for the severity measures such as change in work situation, work absences, symptomology, and medical treatment for injuries and compared across occupation categories by examining proportions. Proportions of non-physical WPV events were compared across occupations using chi-squares.
Results

Characteristics of Study Population
Surveys were returned by 2,514 participants for an overall response rate of 39%. Participants were largely female (75%) and the average age was 46.5 years (SE= 0.33) ( Table 1 ). The participants were primarily white and non-Hispanic (94% and 98%, respectively).
Over three-quarters of participants had a bachelors' degree or higher (80%). The most frequently reported occupation was general education teacher (57%), followed by aides (13%), and education support personnel (10%). On average, participants had been employed in their current occupation for 14.4 years (SE =0.29). Participants most frequently reported that they worked in public schools with class sizes less than 24 students (95% and 55%, respectively). Eighteen percent reported working with students from multiple grades, 36% worked with primary school students, 12% with middle school students, and 11% with high school students.
Prevalence of Physical Assaults and Non-Physical WPV
During the 2009-2010 school year, approximately 8% of education workers incurred at least one physical assault while at work (7.8%, 95%CI =6.6−9.1) ( Table 2 ). Special education teachers had a prevalence nearly four times higher than general education teachers (PRR=3.6, 95%CI =2.4−5.5). Pupil service professionals and aides also experienced a significantly higher prevalence of physical assault than general education teachers (PRR=1.9, 95%CI=1.01−3.4; PRR=1.6, 95%CI= 1.09−2.45). Nearly 30% of education workers had incurred at least one non-physical WPV event (28.9%, 95%CI=26.4−31.5). This was nearly four times higher than the prevalence of physical assault. While special education teachers had the highest prevalence estimate of physical assaults (42.3), general education teachers were estimated to have the highest number of non-physical WPV events (N=29,848).
Characteristics of Physical Assaults
The majority of physical assaults occurred during regular school hours (97%), did not involve a weapon (91%), and were perpetrated by a student (95%) ( Table 3) . A smaller percentage of education support personnel were assaulted during regular school hours than other occupations (67%). Also, a larger percentage of education support personnel were assaulted by co-workers compared with other occupations (36%). Overall, most education workers were assaulted in the classroom (62%); however, there were differences across occupations with respect to the location of the assault. Education support personnel's physical assaults most commonly occurred in school offices (54%).
Special education teachers, pupil service professionals, aides, and those in 'other' occupations were more likely to be assaulted by those impaired by either an injury, illness, or disability (66%, 52%, 67%, and 71%, respectively). Education workers were rarely alone when the assault occurred (12%). The most common circumstances associated with physical assault across all occupations was disciplining a student (38%), working with special education students (34%), and breaking up a fight (10%). Workers most commonly incurred abrasions/bruises/contusions (36%), temporary discolorations/slap marks (22%), and cuts/lacerations/scratches (13%) as a result of the physical assault (data not shown). Workers were most commonly injured on the face (17%), hands (12%), and chest/abdomen (8%) (data not shown). Overall, 83% of workers reported the physical assault to administration; however, education support personnel were less likely to do so (53%).
Nearly 20% of the assaulted education workers were treated by a medical professional for treatment of injuries (N = 2,662, 19.7%, Table 4 ). A larger percentage of special education teachers and pupil service professionals sought care after the assault (27% and 27.2% respectively). Five percent of education workers had changes in their work situation such as job transfers as the result of the physical assault and 14% experienced work absences longer than one day. Nearly 10% of general education teachers were absent from work for more than one week as the result of the assault. In nearly 12% of workers, the physical assault lead to moderate or severe limitation in the activities of daily living (11.7%). Nearly 30% of those in 'other' occupations experienced moderate to severe limitations after a physical assault.
Characteristics of Non-Physical WPV
Overall, verbal abuse was the leading form of non-physical WPV (24%), followed by threats (15%), bullying (8%), and sexual harassment (3%) ( Table 5 ). Nearly 40% of special education teachers had experienced verbal abuse and 30% had received threats. Twenty-five percent of pupil service professionals and 20% of aides had also been verbally abused. Regarding the non-physical WPV events, 66% were verbal in nature, 6% were graphic (picture, email, writing), and 5% were thefts (data not shown). Overall, 73% of non-physical WPV events were perpetrated by students, followed by co-workers (15%), and family members of students (10%) (data not shown). Unlike with physical assaults, only 15% of the non-physical WPV events were perpetrated by an impaired person (data not shown). 
Discussion
This research provides a description of nonfatal WPV among education workers. Previously published WPV studies in the education field focused on teachers and did not include the experience of others employed in a school setting. We found that WPV affects a large number of education workers: in a single school year in Pennsylvania, over 13,000 education workers were assaulted and nearly 50,000 experienced a non-physical WPV event. Special education teachers, pupil service professionals, and teaching aides were significantly more likely to have experienced a physical assault and non-physical WPV event compared with general education teachers. We found also important differences in the characteristics and severity of the WPV events across occupations.
Our findings closely mirror that of the Minnesota Educators Study (Gerberich et al., 2011) . Gerberich et al. (2011) surveyed 4,731 teachers using contact information from the Minnesota licensing database and found 8.3% of teachers had been physically assaulted and 38.6 had experienced a non-physical WPV event in the prior year (Gerberich et al., 2011) . Conversely, we surveyed 2,514 education workers (including teachers and non-teachers) and found that 7.8% had been physically assaulted and 28.9% had experienced a non-physical WPV event. The characteristics of the physical assaults were similar across the two studies. We found that 95% of assaults (100) 188 (100) 13,481 (100) ¶ Column values do not sum to total because of missing values. ⁎ We combined current student, former student, another currently enrolled student, and another formerly enrolled student.
§ Responses may sum to more than 100 because 'check all that apply' condition.
were perpetrated by students, 73% perpetrated by males, and 62% occurred in classrooms. The Minnesota study reported 95% of assaults were perpetrated by students, 71% by males, and 65% occurred in classrooms (Gerberich et al., 2011) . There were differences between our findings and the Minnesota study regarding work changes. Eighty-seven percent of Minnesota teachers reported no work changes after the physical assault; this is somewhat lower than our finding of 94% (Gerberich et al., 2011) . While one explanation for this discrepancy is that the physical assaults in the Minnesota study were more serious in nature; however, another explanation is that our study included education-based occupations, such as education support personnel that may have less flexibility in regards to work changes compared with teachers. We found that special education teachers had the highest prevalence of both physical and non-physical WPV. Indeed, special education students make disproportionately more threats than students in general education (Kaplan & Cornell, 2005) . Specifically, special education students defined as emotionally disturbed (ED) made more threats than any other special education group (Kaplan & Cornell, 2005) . Special education students also appear to act on aggressive tendencies more than general education students. Wright and Dusek (1998) found that over a 2-year period, 26% of special education students had a referral for aggression compared with 8% of general education students (Wright & Dusek, 1998) . Kaplan and Cornell (2005) suggests that ED students develop inappropriate strategies for dealing with internal conflicts, such as threatening violence (Kaplan & Cornell, 2005) . Therefore, it may be difficult to interpret threats from ED students as intended acts of violence when these behaviors are symptoms of the child's emotional disturbance (Kaplan & Cornell, 2005) . Special education teachers may forgive or ignore these behaviors and consider then situation related. For example, a recent study of nurses found that they believed violence was 'just part of the job' -especially when the violence was perpetrated by those who were impaired, stressed, or distraught (May & Grubbs, 2002) .
The presence of WPV prevention programs for education workers varies drastically across states, districts, and even schools. During our project, we found that in the state of Pennsylvania, if programs existed at all, they dealt solely with general education student violence. Given the discrepancy between intended threats of violence and emotional disturbance behaviors among special education students, how to best respond and prevent violence directed at special education employees becomes a complex issue. For example, a student with a disability cannot receive standard disciplinary action for a behavior that is a manifestation of their disability (Skiba, 2002) . Zero-tolerance policies are a popular method employed by many schools to protect students and workers from dangerous behavior; however, these policies may also put special education students at risk for unnecessary disciplinary action (Skiba & Peterson, 1999 ). Threat assessment is a different approach because it focuses on the context and meaning of a student's behavior rather than considering all violent events and threats as potentially dangerous (Skiba & Peterson, 1999) . While a threat assessment approach may be more relevant for preventing and reducing violence perpetrated by special education students, scientific and rigorous evaluations of these approaches are needed before making such recommendations (Kaplan & Cornell, 2005) .
Those in professional occupations such as nurses, counselors, social workers, school administrators, and psychologists were also at an increased risk for physical assault. This is not surprising given that many pupil service professionals -especially counselors and psychologists -work closely with aggressive, angry, and violent students (Sandhu, 2000) . However, our results are not necessarily consistent with the limited data on WPV among education-based professionals. Furlong, Babinski, Poland, Munoz, and Boles (1996) surveyed 123 *Column values do not sum to total because of missing values. § Responses may sum to more than 100 because 'check all that apply' condition. General ed. teachers n (%) Special ed. teachers n (%)
Pupil service professionals n (%)
Education support personnel n (%)
Aides n (%) Other n (%) Total⁎⁎ n (%) Chi-square school psychologists and found that 18% had been verbally assaulted and 4% physically assaulted in the prior 30 days (Furlong et al., 1996) . We found that 11% of pupil service professionals had been physically assaulted and 28% experienced a non-physical WPV event in the 2009-2010 school year. An obvious explanation for these differences is the different recall periods. The recall period used in the Furlong study was significantly shorter than our 9-to 10-month recall period (Furlong et al., 1996) . Another explanation for the differences may lie in the differing job tasks between school psychologists and other education-based professionals. For example, school social workers and counselors spend more time counseling students and school psychologists spend more time on psychometric testing and report writing (Agresta, 2004) . The Furlong study was limited to psychologists who may have had less student involvement than the other education-based professionals included in our study (Furlong et al., 1996) . Since the populations commonly served by pupil service professionals are similar to that of special education students, we believe that prevention strategies that focus on the requirements of special education students could positively impact both occupations. Previously published studies of WPV in the education field did not include the experience of education support staff such as administrative assistants, food service workers, or custodial staff. These occupations not only interact with students, but with family members of students as well; therefore, we expected to find a high prevalence of WPV perpetrated by students among these workers. Surprisingly, 36% of physical assaults among education support staff were perpetrated by co-workers. Recent work has demonstrated that WPV in the form of workplace bullying was highest among administrative and support workers (20%) compared to other workers (Keuskamp, Ziersch, Baum, & LaMontagne, 2011) . Given that workplace bullying has been found to be associated with various negative outcomes including low job satisfaction, high stress, sleep disorders, and cardiovascular disease, it should be fully addressed in any WPV prevention program (Kivimäki, Elovainio, & Vahtera, 2000; Kivimaki et al., 2003; Vartia, 2001) .
Studies evaluating the effectiveness of WPV prevention programs have focused on the key industries of healthcare and retail (Casteel, Peek-Asa, Greenland, Chu, & Kraus, 2008; Occupational Safety and Health Administration [OSHA], 2004, 2009; Peek-Asa et al., 2007) . Ruff, Gerding, and Hong (2004) using suggestions from Simonowitz, Rigdon, and Mannings (1997) outlined an eight-step plan for the development of a WPV prevention program for teachers (Ruff et al., 2004; Simonowitz et al., 1997) . These steps were general in nature and applicable to many different occupational settings (Ruff et al., 2004; Simonowitz et al., 1997) . To the best of our knowledge, the evaluation of an evidence-based WPV program designed specifically for education workers has not been reported. Furthermore, the effectiveness of anti-violence programs aimed at reducing studenton-student violence is rarely evaluated from a WPV standpoint.
There are a number of limitations to these findings. Considering that the data were collected retrospectively and in a self-reported fashion, the potential for recall bias exists. Participants may have misunderstood the WPV definitions, been unwilling to share confidential information, or had difficulty recalling less serious WPV episodes (Warshaw & Messite, 1996) . If so, then the prevalence estimates presented here are underestimates of the true magnitude. To combat potential recall bias, we utilized a survey that had been used in a similar study of WPV (Gerberich et al., 2011) . Validation sub-studies had been performed on this survey to measure potential measurement error (Gerberich et al., 2011) . Also, since the recall period was limited to the prior school year, we timed the data collection to coincide with the end of the school year. Another limitation was the low response rate; our overall response rate was 39%. While the response rate was low, the proportions of those that responded were similar to the original selected sample. Ten percent of our sample came from Pittsburgh, 21% from Philadelphia, and 69% from the rest of the state. Regarding our respondents, 10% came from Pittsburgh, 25% came from Philadelphia, and 65% came from the rest of the state.
Finally, it is acknowledged that the study population contained only those education workers enrolled in a state-based education union. Thus, the population surveyed is not necessarily representative of all education workers. The generalizability of these results to all education workers in Pennsylvania or nationwide is unknown. However, the union membership lists allowed for the development of a state-wide sampling frame that encompassed all potential occupations in a school system. There was no known state-wide data source in Pennsylvania that retains contact information on both teachers and other education workers. Since the socio-demographics of education workers enrolled in an education union were similar to workers state-wide, we feel that this sampling bias is minimized.
In conclusion, this research provides the most comprehensive description of WPV among education workers using self-reported data to date. While historically the bulk of the research has focused on general education teachers, we found that pupil service professionals, special education teachers, and aides had an even higher risk for WPV. There are a growing number of children in need of special education services and school districts struggle with retaining special education specialists (George, George, Gersten, & Grosenick, 1995) . Special education teachers experience high levels of stress, job dissatisfaction, and high levels of burn-out (Frank & McKenzie, 1993; Nelson, Maculan, Roberts, & Ohlund, 2001; Wisniewski & Gargiulo, 1997) ; however, WPV is rarely examined as a predictor of these outcomes. Reducing the prevalence of WPV among education workers -especially special education teachers-should be an important priority; however, how to best protect education workers from WPV remains unclear. Thus, research should be undertaken to better train special education teachers on ways to protect themselves while working with students.
Impact on Industry
The results of the current study suggest that those employed in a school setting are at risk for physical and non-physical WPV. While the primary perpetrator of this violence was students, many administrative staff members also experienced WPV from co-workers. If not already present, states, districts, and schools should consider implementing comprehensive WPV prevention programs for all education workers, not only general education teachers. Results of the current study also confirm that attention should be paid to special education teachers. Special education teachers have unique workplace hazards that increase their risk for injuries, assaults, and threats. Developing strategies that protect both the special education student, as well as the special education teacher should be considered. Collaborative research between psychologists, injury epidemiologists, and those in the special education field should focus on improving interventions and techniques for working with special education students.
